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Mobile application development is a fast-emerging area in software 
development. The testing of mobile applications is very significant and there 
are a lot of tools available for testing such applications particularly for Android 
and iOS. This paper presents the most frequently used automated testing tools 
for mobile applications. In this study, we found that Android app developers 
used automated testing tools such as JUnit, MonkeyTalk, Robotium, Appium, 
and Robolectric. However, they often prefer to test their apps manually, 
whereas Windows apps developers prefer to use in-house tools such as Visual 
Studio and Microsoft Test Manager. Both Android and Windows apps 
developers face many challenges such as time constraints, compatibility issues, 
lack of exposure, and cumbersome tools, etc. Software testing tools are the key 
assets of a project that can help improve productivity and software quality. A 
survey method was used to assess the perceived usability of automated testing 
tools using forty (40) respondents as participants. The result indicates that JUnit 
has the highest perceived usability. The study’s result will profit practitioners 
and researchers in the research and development of usable automated testing 
tools for mobile applications.  




As mobile applications become more and more important for businesses and 
consumers expecting higher quality apps for mobile devices, testing teams need to 
adapt and get ready to verify and evaluate mobile apps as part of their projects. 
Evaluating the quality of mobile devices is especially resource-intensive and time-
consuming, especially as automating tests for mobile devices can be quite complex. 
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There are various tools and online resources to help build tests for mobile devices, 
record and run automated UI and unit tests for mobile apps and code libraries, as 
well as help the developers test responsive and fluid web interfaces. 
Automated testing simplifies the testing effort with a minimum set of scripts. 
The Automation Tester is a technical specialist (a tester, quality assurance 
specialist or software developer), who enables the creation of software, debugging 
and support of operational state test scripts, test suite and tools for automated 
testing. Test Script is a set of instruction, which automatically check for certain 
piece of software. Test Suite is a combination of test scripts, to test a particular 
piece of software and Test Run is a combination of test scripts and test suites 
which depends on the objectives pursued and a possible tool for automated testing 
[1,2-3]. The test includes testing objective, methods of testing new functions, total 
time and resources required for the project, and testing environment. The test 
strategy gives description about the product risks at test level and suggests which 
types of test to be performed and, which entry and exit criteria apply [4-6]. 
There are some automated mobile web testing tools such as MonkeyTalk, 
Robotium, and Appium etc. which has some pros and cons. MonkeyTalk provides 
support for iOS as well as Android devices, where it has 3 component, 
MonkeyTalk IDE, MonkeyTalk agent, MonkeyTalk scripts. MonkeyTalk IDE is 
built on top of eclipse which has functionality keys like Record/Replay and it 
communicate with MonkeyTalk browser and creates test case with the help of 
MonkeyTalk agent. MonkeyTalk agent triggers event when users perform any 
action on real device, and the IDE adds that command into the script file. 
MonkeyTalk supported in both Android and iOS focuses on mobile apps. 
Robotium is a framework for running automated Android tests. It is popular 
because of its ease of use, fast execution, and readability of tests, and also can 
develop powerful test cases with minimal knowledge of the application under test 
[1,7]. It is an open-source test framework for writing automatic gray box test 
cases for Android applications. Robotium is used in only android apps and has 
record/ reply functionality with limited features. It is limited to Android. Appium 
is an open source test automation framework for use with native, hybrid and 
mobile web apps. It drives iOS and Android apps using the WebDriver protocol. 
Robolectric also has a framework that can write unit tests and run them on a 
desktop JVM while still using Android API [1-8]. In this study, the perceived 
usability of automated testing tools for mobile apps was evaluated. There is 
scarcity of studies related to the usability of automated testing tools for mobile 
apps. This warranted the current research so as to ascertain the extent of the 
perceived usability of the commonly used mobile apps’ automated testing tools.  
Nowadays automated tests are used during almost every testing process. This is 
not surprising, as properly organized automated testing greatly reduces time needed 
for a testing process, excludes errors and omissions in tests execution caused by a 
human factor. There is a wide choice of tools for automation. Some of them are free, 
some are rather expensive. Some automation tools were created years ago; some have 
just appeared on the market. Each tool is unique and possesses certain characteristics. 
Wide choice of available automation tools makes it difficult to select the most suitable 
ones for a project. The problem is that hardly any of the existing tools fully 
corresponds to project requirements. Many different kinds of computers have 
appeared recently, their appearance started rapid development of software products. 
The most amazing is evolution of mobile devices; they significantly differ from 
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common personal computers by characteristics, ways and conditions of interaction 
with them. Consequently, smart phones and tablets require special mobile applications 
that differ from desktop ones. 
The remaining part of this paper is organized as follows: In section 2, the 
methodology of the study is presented. Section 3 discusses the result and findings 
from the study. Lastly, the conclusion is presented in section 4. 
 
2. Method 
In this study, a survey approach was used to ascertain the perceived usability of 
automated testing tools. Forty (40) respondents (who were users of automated 
testing tools as developers and testers) were conscripted into the study to get their 
opinion on using automated tool for testing the mobile application. Table 1 
provides a summary of the selected articles. 
Table 1. Selected articles. 
S/No Title Author and Year 
1 
Understanding the Test Automation Culture of 
App Developers 
Kochhar et al. [9] 
2 Survey on Mobile Automation Testing Tools Momin [7] 
3 Automating GUI testing for Android Application Hu & Neamtiu [10] 
4 
MobiGUITAR – A Tool for Automated Model- 
Based Testing of Mobile Apps 
Amalfitano et al. 
[11] 
5 
Software Testing of Mobile Applications: 
Challenges and Future Research Direction 
Muccini et al. [12] 
6 Adaptive Random Testing of Mobile Liu et al. [13] 
7 A Tool for Testing Mobile Device Applications She et al. [14] 
8 Automated GUI testing on the Android Platform 
Kropp & Morales 
[15] 
9 Software Testing Automation Using Appium Shah et al. [16] 
10 
Software Testing of mobile applications using 
scripting Technique: A study on Appium 
Singh et al. [17] 
11 MonkyTalk Open Source Automation Testing Tool Gorillalogic [18] 
12 
MonkeyTalk Test iOS/Android Apps in The 
Mobile Jungle 
Bridgwater [19] 
13 Automated concolic testing of smartphone apps Anand et al. [20] 
14 
Automated testing with targeted event sequence 
generation 
Jensen et al. [21] 
15 
Automated generation of oracles for testing user-
interaction features of mobile apps 
Zaeem et al. [22] 
16 









Automated Software Testing with Traditional 
Tools & Beyond 
Quilter [25] 
Eighteen appropriate articles among other articles were searched, selected and 
used in the study to obtain the information related to the automated tool used 
during testing.  
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3. Results and Discussion 
The following is a summary of our findings: Android apps developers prefer 
using standard framework such as JUnit, but they also use Android specific 
testing tools such as MonkeyTalk, Robotium and Robolectric. However, many 
Android developers prefer to test their applications manually without the help of 
any testing framework or tools. Most Windows app developers make use of 
Visual Studio, Coded UI, Selenium, and Microsoft Test Manager to test their 
apps.  Android and Windows app developers face numerous challenges in testing 
their apps and in using automated testing tools. These challenges include time 
constraints, compatibility issues, lack of exposure, cumbersome tools, emphasis 
on development, lack of organization support, unclear benefits, poor knowledge 
of tools that are suitable for various applications, lack of experience, and steep 
learning curve. However, the automated testing tools make the testing process to 
be faster and also enable more efficient documentation [6,16,18,21-22,29-36].  
 
Fig. 1. Automated testing tools’ perceived usability. 
With regard to the perceived usability of some of the automated testing tools 
examined, JUnit takes the lead. As can be seen in Fig. 1, the perceived usability of 
JUnit was the highest (45%). The perceived usability of MonkeyTalk was next 
(20%), followed by Robotium (17.50%), and then Robolectric (15%). Then 
automated testing tool with the least perceived usability was Expresso (2.50%). 
Beside the tool mentioned above, other tools available for mobile application 
include MonkeyRunner, Ranorex, Appium and UI Automater. However, they are 
not included in this study due to the recommendation by respondent. Respondents 
nominated JUnit maybe because it promotes the idea of "first testing then 
coding", which emphasizes on setting up the test data for a piece of code that can 
be tested first and then implemented. This approach is like "test a little, code a 
little, test a little, code a little." It increases the productivity of the programmer 
and the stability of program code, which in turn reduces the stress on the 
programmer and the time spent on debugging.  
MonkeyTalk also popular` maybe it is an open source mobile app automation 
testing tool for Android and iOS. MonkeyTalk is a simple-to-use tool which 
automates real, functional interactive tests for iOS, Android, Web/HTML5, 
Hybrid and Flex apps. This open source tool can be used for simple ‘smoke tests’ 
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or for ‘data-driven test’ suites on native, mobile, and hybrid apps, real devices or 
simulators. Robotium also is an open-source test framework for writing automatic 
gray-box testing cases for Android applications. With the support of Robotium 
test case, developers can write function, system and acceptance test scenarios, 
spanning multiple Android activities. Robotium can be used both for testing 
applications where the source code is available and applications where only the 
APK file is available. 
Based on the standard ISO 9241, HCI handbooks, and existing usability 
studies related to mobile applications, the usability of automated testing tools 
could be affected by the following five generic factors [7-9,25,27-28,37-44]: 
Efficiency: Resources expended in relation to the accuracy and completeness 
with which users achieve goals. Satisfaction: Freedom from discomfort, and 
positive attitudes towards the use of the product. Learnability: The system 
should be easy to learn so that the user can rapidly start getting work done with 
the system. Memorability: The system should be easy to remember so that the 
casual user is able to return to the system after some period of not having used it 
without having to learn everything all over again. Errors: The system should 
have a low error rate, so that users make few errors during the use of the system 
and that if they do make errors they can easily recover from them. Further, 
catastrophic errors must not occur [25,37-44]. 
 
4. Conclusions 
A test automation tool automates the usual steps that are involved in a test. There 
are different types of tools that are suitable for various applications. These tools 
make the testing process faster and more efficient. This paper reports the survey 
investigating the perceived usability of automated testing tools for Android and iOS 
and found that JUnit has the highest perceived usability. Maximizing automation is 
an effective way of expediting the testing process. It reduces the long-term testing 
process. The factors such as support for mobile application platforms, script 
reusability and total cost ownership should be taken into account when selecting 
automated testing tools. More so, the perceived usability of the automated testing 
tools should also be a priority when considering the automated tools to use. In this 
study, the perceived usability of automated testing tools for mobile applications was 
evaluated. The results revealed that the perceived usability of JUnit was the highest 
(45%) as afore mentioned, while the perceived usability of MonkeyTalk was next 
(20%), followed by Robotium (17.50%), and then Robolectric (15%). The 
automated testing tool with the least perceived usability was Expresso (2.50%). This 
research report will benefit practitioners (like developers, designers, testers and 
usability experts) as well as academicians in the research and development of usable 
automated testing tools for mobile applications. Tests automation is a complex task. 
It requires thorough preparation and researches. One should also keep up with all 
the novelties in information technology, applications and test automation tools. All 
this knowledge is necessary for creating the most effective tests. 
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